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1 . Introduction
A research project was conducted at Senshu University entitled “Forming a Social Well-being
Research Consortium in Asia” with funding from the Ministry of Education, Culture, Sports,
Science and Technology (MEXT). The project chair is Professor Hiroo Harada. This project is
a succession of the work in “Exploring Social Capital towards Sustainable Development in East
Asia,” another project funded by MEXT conducted from 2009 to 2013. In the former project,
various surveys were conducted both domestically in Japan and abroad about Social Capital.
In the new project, surveys are planned in Asian nations on Social Well-being, which is
related to Social Capital. For this survey, it will be necessary to note how representative this
sample is of the social survey as a whole. In the former project, the author conducted multilateral
analyses of local capabilities for disaster management in Tokyo’s Shinjuku Ward and Kawasaki
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City in Kanagawa Prefecture. Samples of the questionnaire were analyzed using Structural
Equation Modeling (SEM).
The aim of this paper is to clarify how community bonding social capital in Japan affects
(1) neighborhood interaction and Social Capital (SC), and (2) expectations of mutual assistance
within a community and public assistance in a disaster based on the aforementioned results.
Other aims are to clarify how the effects differ depending on respondent attributes and clarify
the mutual relationships between respondent attributes.
2 . Preceding Studies
In case of the Great East Japan Earthquake, it has been found that local traditions remained in
the disaster-affected areas, and that bonds of mutual aid were strong.1 This has provided an
opportunity to reconsider community bonding SC. The words kizuna (social bonds) and rentai
(social solidarity) taking the world by storm is still fresh in our minds. The neighborhood
association (chonaikai, or jichikai) is the prototypical model of community groups. Kurasawa
(2002) stated that for historical reasons, people had different perspectives about neighborhood
association. While almost all Japanese are members of a neighborhood association, few are very
active in their participation. Pekkanen (2006) indicated that neighborhood association activity
was instrumental in building up SC in Japan, and that neighborhood association budgets are
spent mainly on the local community. Tujinaka, Pekkanen, and Yamamoto (2009) then described
neighborhood associations as being rooted in the community and supplying a variety of social
services and not limited to some specific service. Kaneko (2008) indicated that based on
prefectural panel data, attributes of traditional neighborhood associations were associated with
significant positive outcomes in terms of crime, health, educational achievement, child birth
and employment as compared with NPOs and other modern independent associations. Nagatomi,
Ishida, Koyabu, and Inaba (2011) suggested that participation in neighborhood activities is
influenced by bonding SC, with interaction with neighbors and one's relatives, as well as
bridging SC, with active interaction through sports, hobbies and recreational activities.
In the field of disaster management, since the Great Hanshin-Awaji Earthquake there have
been calls for unity in mutual assistance and reinforcing local capabilities for disaster
management. In the immediate aftermath of a large-scale natural disaster, government response
is limited and communities are forced to take over the government’s role in performing
emergency measures to deal with the disaster. After the Great Hanshin-Awaji Earthquake, the
Disaster Countermeasures Basic Act was amended, and as a result local governments (public
assistance) were given the responsibility of strengthening the voluntary organizations for disaster
management which form the core of mutual assistance. Much research examined roles of local
communities in disaster preparedness. Research suggested that local resident awareness in how
to help each other in a disaster was high in areas with high Social Capital.
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1  Accessed 29 October 2015 at http://sawazemi.blog68.fc2.com/blog-entry-487.html
However, there have been very few studies which use SEM, which involves an in-depth
examination of the interaction of latent variables that cannot be obtained from observed variables
in questionnaires. Fujimi, Kakimoto, Yamada, Matsuo, and Yamamoto (2011) showed that
community bonds had a relatively low but statistically significant impact on resident awareness
in how to help themselves and others in a disaster.
3 . Hypothesis
As already stated, Great East Japan Earthquake has provided an opportunity to reconsider
community bonding SC. Thus, this paper proposes the following hypotheses, under the
assumption that neighborhood activities are an undercurrent of Japanese society.
Among all respondent attributes, the role of the spouse has a large influence on the model.
A spouse is an in-home advisor, a bond in and of itself. Therefore, dependency on neighborhood
interaction in normal times may decrease when a respondent is married.
Among all respondent attributes, the role of the spouse has a large influence on the model.
A spouse is an in-home advisor, a bond in and of itself. Therefore, expectations for help from
neighbors in an emergency may decrease for married respondents.
4 . Outline of Questionnaire in Japan
4-1. Survey Design
A web survey named “International Comparative Survey on Lifestyle and Values―Social
Well-being Japan Survey 2015 Questionnaire―” was conducted in Japan on February 2015 by
the Center for Social Well-being Studies at Senshu University. The respondents were
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Hypothesis 1-1 Participation in neighborhood activities influences neighborhood interaction
and SC in the SEM model. This shows the role of community bonding SC in normal times.
Hypothesis 1-2 For married respondents, the path coefficient for “Participation in
neighborhood activities” to “Neighborhood interaction” is statistically smaller than that for
unmarried respondents.
Hypothesis 2-1 “Participation in neighborhood activities” affect “Expectations of community
in a disaster” and “Expectations of public assistance in a disaster” in the SEM model. This
shows the role of community bonding SC in an emergency.
Hypothesis 2-2 For married respondents, the path coefficient for “Participation in
neighborhood activities” to “Expectation of community in a disaster” is statistically smaller
than that for unmarried respondents.
pre-registered monitors of an entrusted survey agent (Nikkei Research Inc.) aged from 20 to 69.
They were randomly selected by survey agent from 240 stratified categories which were filled
with numbers proportional to the national distribution with regard to age, gender, municipality
size, and region. Therefore we could approximately regard this sample as national representative.
The effective responses were 11,814. This web survey consisted of the following: (1) Face Sheet,
(2) Social Well-being, (3) Social Capital and (4) Risk and Social Safety Network.
4-2. Outline of Observed Variables Used for Analysis
Questions used to analyze Hypothesis 1 were all single answer. The following table shows the
descriptive statistics.
Questions used to analyze Hypothesis 2 were all single answer. The following table shows
the descriptive statistics.
5 . Analysis
5-1. Hypothesis 1
5-1-1. Model Construction
Performing a three-factor analysis of Hypothesis 1 using all observed variables produced the
following table.
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Factor 1 comprised (1) Level of neighborhood interaction, and (2) Scope of neighborhood
interaction. Factor 2 was made up of (1) Trust level of strangers, and (2) Trust level of most
people. Factor 3 comprised (1) Participation in local traditional festivals, and (2) Participation
in neighborhood association activities. Factors 1, 2 and 3 were named “Neighborhood
interaction,” “Social Capital” and “Participation in neighborhood activities,” respectively.
Figure 1 was produced by plotting a three-factor path diagram with SEM using the six
observed variables. AMOS23 was the software used, estimating iterations with maximum
likelihood estimation (hereinafter the same). Path coefficients showed unstandardized estimates.
Figure 1 : Three-Factor Structural Model concerning hypothesis 1
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In this model, “Participation in neighborhood activities” was an exogenous variable. In
terms of causal relationships, the exogenous variable “Participation in neighborhood activities”
had (1) a path coefficient of 0.80 with the latent variable “Neighborhood interaction,” and (2) a
path coefficient of 0.15 with the latent variable “Social Capital.” The latent variable
“Neighborhood interaction” had a path coefficient of 0.10 with the latent variable “Social
Capital.” Total effect of “Participation in neighborhood activities” on “Social Capital” was 0.23.
Multiple correlation coefficient R2 of “Neighborhood interaction” was 0.551, and R2 of “Social
Capital” was 0.105. Excluding paths with coefficients fixed at 1, all path coefficients were
significant at the 0.1% level. The indicators for degree of compatibility were GFI＝0.999,
AGFI＝0.996, CFI＝0.998, and RMSEA＝0.023. All four compatibility indicators showed it
to be a very good model.2
As “Participation in neighborhood activities” had a statistically significant effect on both
“Neighborhood interaction” and “Social Capital,” Hypothesis 1-1 was verified. This model
showed the role of community bonding SC in normal times.
5-1-2. Analysis of Each Attribute
Next, we analyzed how the influence (path coefficient) of “Participation in neighborhood
activities” to “Neighborhood interaction” differed depending on respondent attributes.
(1) Gender
Based on the path diagram in Figure 1, we constructed gender-specific attribute models
for both male and female. We then constructed measurement invariance models, allocating the
same values in order to ensure invariance of measurement weights among groups and
homogeneity of latent variables. With the measurement invariance models, we could compare
path coefficients of the structural equations. Path diagrams were plotted with SEM to produce
Figure 2 and Figure 3. Figure 2 was a path diagram for males, and Figure 3 for females. Path
coefficients showed unstandardized estimates.
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2  Indicators of the degree of compatibility are used to assess the degree of fit between the data and model. In
terms of indicators of the degree of compatibility, (1) GFI (goodness of fit index); (2) AGFI (adjusted goodness
of fit index); (3) CFI (comparative fit index) and (4) RMSEA (root mean square error of approximation) are
often used. GFI is a value between 0 and 1. A value of 0.95 or more is regarded as a very good model, 0.9 or
more a valid model, and less than 0.9 a bad model. AGFI is an indicator which takes the degree of freedom of
the GFI model into account and the judgment criteria are the same. The CFI is a value between 0 and 1. The
judgment criteria are the same as the GFI. RMSEA is used for complicated models. The smaller the value, the
better the model is determined to be. A value of 0.05 or less is a very good model, 0.08 or less is a valid model,
a value of more than 0.08 and up to 0.1 is a grey zone, while a value of 0.1 or higher indicates the model should
not be adopted.
Figure 2 : Three-Factor Structural Model concerning Male
We compared the three path coefficients of the structural equations between Figure 2 and
Figure 3. The following table shows the results.
Upon inspecting the path coefficients for differences, there were no path combinations
between the genders which were statistically significant. In particular, the path coefficient for
“Participation in neighborhood activities” to “Neighborhood interaction” was exactly the same
value between male and female models. Both path coefficients were significant at the 0.1%
level. Analyzing the model by gender was meaningless.
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Figure 3 : Three-Factor Structural Model concerning Female
(2) Level of Urbanization
In the survey, level of urbanization was classified into four categories: (1) town or village,
(2) city with population of less than 200,000, (3) city with population of 200,000 or more, and
(4) government-designated major city. Based on the path diagram in Figure 1, we constructed
attribute models for each of the four levels of urbanization. After constructing the measurement
invariance models, we could compare path coefficients of the structural equations (path diagram
was omitted).3 We compared the three path coefficients of the structural equations. The following
table shows the results.
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3  Indicators for the degree of compatibility: GFI＝0.997, AGFI＝0.993, CFI＝0.997 and RMSEA＝0.023.
Focusing on path coefficients4 for “Participation in neighborhood activities” to
“Neighborhood interaction,” we inspected critical ratios for differences between parameters.
The following table shows the results.
In the table, absolute values of larger than 1.96 mean that path coefficient differences are
significant at the 5% level. Absolute values larger than 2.33 mean that path coefficient
differences are significant at the 1% level. Absolute values larger than 2.58 mean that path
coefficient differences are significant at the 0.1% level. A path coefficient of 0.84 for
government-designated major cities was larger than (1) the 0.76 for cities with populations of
less than 200,000, significant at the 1% level, and (2) the 0.75 for cities with populations of
200,000 or more, significant at the 5% level.
(3) Regions in Japan
Japan was classified into six regions: (1) Hokkaido and Tohoku, (2) Kanto, (3) Chubu,
(4) Kinki, (5) Chugoku and Shikoku, and (6) Kyushu. Based on the path diagram in Figure 1,
we constructed attribute models for each of the six Japanese regions. After constructing the
measurement invariance models, we could compare path coefficients of the structural equations
(path diagram was omitted).5 We compared the three path coefficients of the structural equations.
The following table shows the result.
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4  All coefficients were significant at the 0.1% level.
5  Indicators for degree of compatibility: GFI＝0.997, AGFI＝0.992, CFI＝0.997 and RMSEA＝0.009.
Focusing on path coefficients6 for “Participation in neighborhood activities” to
“Neighborhood interaction,” we inspected critical ratios for differences between parameters.
No combination of parameters was statistically significant.
(4) Age
Based on the path diagram in Figure 1, we constructed attribute models for age at intervals
of ten years. After constructing the measurement invariance models, we could compare path
coefficients of the structural equations (path diagram was omitted).7 We compared the three path
coefficients of the structural equations. The following table shows the results.
Looking at the path coefficients for “Participation in neighborhood activities” to
“Neighborhood interaction,” that for the 20s was 1.00, for 30s was 0.77, for 40s was 0.69, for
50s was 0.68, and for 60s was 0.59. Path coefficients for those in their 40s to 60s were rather
small. Focusing on path coefficients8 for “Participation in neighborhood activities” to
“Neighborhood interaction,” we inspected critical ratios for differences between parameters.
The following table shows the results.
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6  All coefficients were significant at the 0.1% level.
7  Indicators for degree of compatibility: GFI＝0.995, AGFI＝0.987, CFI＝0.993 and RMSEA＝0.016.
8  All coefficients were significant at the 0.1% level.
For example, the path coefficient of 1.00 for the 20s was larger than (1) the 0.77 for the
30s, (2) the 0.69 for the 40s, (3) the 0.68 for the 50s, and (4) the 0.59 for the 60s, each significant
at the 0.1% level. The path coefficient of 0.77 for the 30s was larger than (1) the 0.68 for the
50s, significant at the 5% level, and (2) the 0.59 for the 60s, significant at the 0.1% level.
(5) Marital Status
Based on the path diagram in Figure 1, we constructed two attribute models for marital
status: married and unmarried. After constructing the measurement invariance models, we could
compare path coefficients of the structural equations (path diagram was omitted).9 We compared
the three path coefficients of the structural equations. The following table shows the results.
Focusing on path coefficients10 for “Participation in neighborhood activities” to
“Neighborhood interaction,” we inspected critical ratios for differences between parameters.
The following table shows the results.
The path coefficient of 0.73 for married was smaller than the 0.93 for unmarried at the
0.1% significance level, verifying Hypothesis 1-2. This result shows the significance of spouses
as advisors in normal times.
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9  Indicators for degree of compatibility: GFI＝0.998, AGFI＝0.984, CFI＝0.997 and RMSEA＝0.018.
10 All coefficients were significant at the 0.1% level.
(6) Academic Background
Respondents were classified into seven categories in terms of their highest level of
education attended: (1) junior high school, (2) high school or secondary school, (3) vocational
school, (4) junior college or vocational high school, (5) four-year university, (6) master's course
or professional graduate school, and (7) doctorate course. Based on the path diagram in Figure
1, we constructed attribute models for each of the seven academic background levels. After
constructing the measurement invariance models, we could compare path coefficients of the
structural equations (path diagram was omitted).11 We compared the three path coefficients of
the structural equations. The following table shows the results.
Focusing on path coefficients12 for “Participation in neighborhood activities” to
“Neighborhood interaction,” we inspected critical ratios for differences between parameters.
The following table shows the results.
The path coefficient of 0.82 for four-year university was larger than the 0.73 for junior
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11 Indicators for degree of compatibility: GFI＝0.996, AGFI＝0.991, CFI＝0.997 and RMSEA＝0.009.
12 All coefficients were significant at the 0.1% level.
college or vocational high school at the 5% significance level. Meanwhile, the path coefficient
of 0.91 for master's course or professional graduate school was larger than (1) the 0.73 for junior
college or vocational high school at the 1% significance level, and (2) the 0.77 for high school
or secondary schools at the 5% significance level. Finally, the path coefficient of 0.63 for
doctorate course was smaller than (1) the 0.91 for master's course or professional graduate school
at the 1% significance level, (2) the 0.85 for vocational school at the 5% significance level, and
(3) the 0.82 for four-year university at the 5% significance level.
(7) Personal Income
Personal income was classified into five categories: (1) less than 2.5 million yen, (2) 2.5
million yen to five million yen, (3) five million yen to 7.5 million yen, (4) 7.5 million yen to 10
million yen, and (5) 10 million yen or more. Based on the path diagram in Figure 1, we
constructed attribute models for each of the five personal income levels. After constructing the
measurement invariance models, we could compare path coefficients of the structural equations
(path diagram was omitted).13 We compared three path coefficients of the structural equations.
The following table shows the results.
Focusing on path coefficients14 for “Participation in neighborhood activities” to
“Neighborhood interaction,” we inspected critical ratios for differences between parameters.
The following table shows the results.
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13 Indicators for degree of compatibility: GFI＝0.997, AGFI＝0.993, CFI＝0.998 and RMSEA＝0.009.
14 All coefficients were significant at the 0.1% level.
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The path coefficient of 0.69 for 7.5 million yen to 10 million yen was smaller than (1) the
0.82 for 2.5 million yen to five million yen at the 1% significance level, and (2) the 0.81 for
less than 2.5 million yen at the 5% significance level.
(8) Years of Residence
Years of residence was classified into three categories: (1) less than 10 years, (2) 10 to 30
years, and (3) 30 years or more. Based on the path diagram in Figure 1, we constructed attribute
models for each of the three categories for years of residence. After constructing the
measurement invariance models, we could compare path coefficients of the structural equations
(path diagram was omitted).15 We compared the three path coefficients of the structural
equations. The following table shows the results.
Focusing on path coefficients16 for “Participation in neighborhood activities” to
“Neighborhood interaction,” we inspected critical ratios for differences between parameters.
The following table shows the results.
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15 Indicators for degree of compatibility: GFI＝0.997, AGFI＝0.993, CFI＝0.996 and RMSEA＝0.016.
16 All coefficients were significant at the 0.1% level.
The path coefficient of 0.67 for 30 years or more was smaller than (1) the 0.76 for 10 to
30 years at the 0.1% significance level ,and (2) the 0.84 for less than 10 years at the 5%
significance level.
(9) Number of Cohabiting Family Members
Number of cohabiting family members was classified into four categories: (1) one person,
(2) two persons, (3) 3-4 persons, and (4) 5 persons or more. Based on the path diagram in Figure
1, we constructed attribute models for the four categories for number of cohabiting family
members. After constructing the measurement invariance models, we could compare path
coefficients of the structural equations (path diagram was omitted).17 We compared the three
path coefficients of the structural equations. The following table shows the results.
Focusing on path coefficients18 for “Participation in neighborhood activities” to
“Neighborhood interaction,” we inspected critical ratios for differences between parameters.
The following table shows the results.
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17 Indicators for degree of compatibility: GFI＝0.997, AGFI＝0.993, CFI＝0.996 and RMSEA＝0.016.
18 All coefficients were significant at the 0.1% level.
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The path coefficient of 0.94 for one person was larger than (1) the 0.72 for 3-4 persons,
(2) the 0.76 for 5 persons or more, and (3) the 0.80 of two persons, each at the 0.1% significance
level. The path coefficient of 0.80 for two persons was larger than the 0.72 for 3-4 persons at
the 1% significance level.
5-1-3. Mutual Relationships between Respondent Attributes
(1) Mutual Relationship between Years of Residence and Marital Status
Years of residence and marital status were the attributes with the most distinct effect on
the path coefficient for “Participation in neighborhood activities” to “Neighborhood interaction.”
Age and number of cohabiting family members were the next biggest influences. Thus, we
constructed a model to show the mutual relationship between the resident attributes of years of
residence and marital status based on the path diagram in Figure 1. After constructing the
measurement invariance models, we could compare path coefficients of the structural equations
(path diagram was omitted).19
The path coefficient for “Participation in neighborhood activities” to “Neighborhood
interaction” is shown in the figure below. This figure shows the mutual relationship between
the years of residence and marital status. All path coefficients in this figure were significant at
the 0.1% level.
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19 Indicators for degree of compatibility: GFI＝0.996, AGFI＝0.990, CFI＝0.995 and RMSEA＝0.012. 
n = 10,227.
Figure 4 : Mutual Relationship between Years of Residence and Marital Status
Path coefficients for married were smaller than for unmarried at all years of residence
categories. Path coefficient differences for years of residence were (1) 0.30 for less than 10
years, (2) 0.22 for 10 to 30 years, and (3) 0.13 for 30 years or more. In all of three cases, path
coefficient differences were significant at the 0.1 % level. Effects of the respondent being
married decreased gradually with more years of residence.
(2) Mutual Relationship between Years of Residence and Age
Next, we constructed a model to show the mutual relationship between the resident
attributes of years of residence and age based on the path diagram in Figure 1. Judging from the
path coefficient value for “Participation in neighborhood activities” to “Neighborhood
interaction,” age was classified into three categories: (1) 20s-30s, (2) 40s-50s, and (3) 60s. After
constructing the measurement invariance models, we could compare path coefficients of the
structural equations (path diagram was omitted).20 The path coefficient for “Participation in
neighborhood activities” to “Neighborhood interaction” is shown in the figure below. This figure
shows the mutual relationship between the years of residence and age. All path coefficients in
this figure were significant at the 0.1% level.
67
20 Indicators for degree of compatibility: GFI＝0.994, AGFI＝0.986, CFI＝0.993 and RMSEA＝0.012. 
n = 10,227.
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Figure 5 : Mutual Relationship between Years of Residence and Age
The path coefficient got smaller as respondent age increased in all categories for years of
residence. However, not all path coefficient differences were statistically significant. For
example, the path coefficient for less than 10 years of residence and aged in their 20s-30s was
0.90, and the path coefficient for less than 10 years of residence and aged in their 40s-50s was
0.72. The path coefficient difference of 0.18 was significant at the 0.1% level. However, the
difference of 0.15 between (1) the path coefficient of 0.72 for less than 10 years of residence
and aged in their 40s-50s and (2) the 0.57 for less than 10 years of residence and aged in their
60s, was not statistically significant.
(3) Mutual Relationship between Years of Residence and Number of Cohabiting Families
Members
Lastly, we constructed a model to show the mutual relationship between the resident
attributes of the years of residence and number of cohabiting family members based on the path
diagram in Figure 1. Judging from the path coefficient values for “Participation in neighborhood
activities” to “Neighborhood interaction,” number of cohabiting family members was classified
into three categories: (1) one person, (2) two persons, and (3) three persons or more. After
constructing the measurement invariance models, we could compare path coefficients of the
structural equations (path diagram was omitted).21 The path coefficient for “Participation in
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21 Indicators for degree of compatibility: GFI＝0.995, AGFI＝0.989, CFI＝0.996 and RMSEA＝0.009. 
n = 10,227.
neighborhood activities” to “Neighborhood interaction” is shown in the figure below. This figure
shows the mutual relationship between the years of residence and number of cohabiting family
members. All path coefficients in this figure were significant at the 0.1% level.
Figure 6 : Mutual Relationship between Years of Residence
and Number of Cohabiting Families Members
No constant tendency was observed in the mutual relationship between years of residence
and number of cohabiting family members.
5-2. Hypothesis 2
5-2-1. Model Construction
Performing a three-factor analysis using all observed variables in Hypothesis 2 produced the
following table.
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Factor 1 comprised (1) Expectations of firefighting organizations, (2) Expectations of Self
Defense Force (SDF), and (3) Expectations of police. Factor 2 was made up of (1) Expectations
of community groups (neighborhood association, etc.), (2) Expectations of volunteers, NPOs,
civic groups, etc., and (3) Expectations of neighbors. Factor 3 comprised (1) Participation in
local traditional festivals, and (2) Participation in neighborhood association activities. Factors
1, 2 and 3 were named “Expectations of public assistance in a disaster,” “Expectations of
community in a disaster” and “Participation in neighborhood activities,” respectively. Figure 7
was produced by plotting a three-factor path diagram with SEM using the eight observed
variables. Path coefficients showed unstandardized estimates.
Figure 7 : Three-Factor Structural Model concerning hypothesis 2
In this model, “Participation in neighborhood activities” was an exogenous variable. In
terms of causal relationships, the exogenous variable “Participation in neighborhood activities”
had (1) an effect of -0.11 on the latent variable “Expectations of public assistance in a disaster,”
and (2) an effect of 0.41 on the latent variable “Expectations of community in a disaster.” The
latent variable “Expectations of community in a disaster” had an effect of 0.75 on the latent
variable “Expectations of public assistance.” Total effect of “Participation in neighborhood
activities” on “Expectations of public assistance” was 0.20. Multiple correlation coefficient R2
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of “Expectations of public assistance in a disaster” was 0.156, and R2 of “Expectations of
community in a disaster” was 0.485. Without passes whose pass coefficients were fixed to one,
all of pass coefficients were significant at the 0.1% level. The indicators for degree of
compatibility were GFI = 0.985, AGFI = 0.967, CFI = 0.986, and RMSEA = 0.059. The RMSEA
value showed a valid model and other three indicators showed very good models.
As features of this model, (1) the latent variables “Participation in neighborhood activities”
and “Expectations of public assistance in a disaster” were weak inverse correlations judging
from the direct effect, and (2) it became clear that local residents are just as aware of
“Expectations of volunteers, NPOs, civic groups, etc.” as they are of “Expectations of regional
groups (neighborhood association, etc.)” and “Expectations of neighbors.” In other words, (1)
if “Participation in neighborhood activities” increases, “Expectations of community in a disaster”
decreases, and (2) resident awareness of civic engagement, which has been considered network
SC to date, is just as high as that for neighborhood activities.
Because “Participation in neighborhood activities” had a significant effect on both
“Expectations of community in a disaster” and “Expectations of public assistance,” Hypothesis
2-1 was verified. This model showed the role of community bonding SC in an emergency.
5-2-2. Analysis of Each Attribute
Next, we analyzed how the influence (path coefficient) of “Participation in neighborhood ac-
tivities” on “Expectations of community in a disaster” differed depending on respondent attrib-
utes.
(1) Gender
Based on the path diagram in Figure 7, we constructed gender-specific attribute models
for both male and female. With the measurement invariance models, we could compare path
coefficients of the structural equation. Path diagrams were plotted with SEM to produce Figure
8 and Figure 9. Figure 8 was a path diagram for males, and Figure 9 for females. Path coefficients
showed unstandardized estimates.
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Figure 8 : Three-Factor Structural Model concerning Male 
Figure 9 : Three-Factor Structural Model concerning Female
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We compared the three path coefficients of the structural equations between Figure 8 and
Figure 9. The following table shows the results.
Focusing on the path coefficients22 for “Participation in neighborhood activities” to
“Expectations of community in a disaster,” we inspected critical ratios for differences between
parameters. No combination of parameters was statistically significant.
(2) Level of Urbanization
Based on the path diagram in Figure 7, we constructed attribute models for each of the
four levels of urbanization. After constructing the measurement invariance models, we could
compare path coefficients of the structural equations (path diagram was omitted).23 We compared
the three path coefficients of the structural equations. The following table shows the results.
Focusing on the path coefficients24 for “Participation in neighborhood activities” to
“Expectations of community in a disaster,” we inspected critical ratios for differences between
parameters. No combination of parameters was statistically significant.
(3) Regions in Japan
Based on the path diagram in Figure 7, we constructed attribute models for each of the
six regions in Japan. After constructing the measurement invariance models, we could compare
path coefficients of the structural equations (path diagram was omitted).25 We compared the
three path coefficients of the structural equations. The following table shows the results.
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22 All coefficients are significant at the 0.1% level.
23 Indicators for degree of compatibility: GFI＝0.983, AGFI＝0.971, CFI＝0.986 and RMSEA＝0.027.
24 All coefficients are significant at the 0.1% level.
25 Indicators for degree of compatibility: GFI＝0.981, AGFI＝0.968, CFI＝0.985 and RMSEA＝0.022.
The Senshu Social Well-being Review No.2 (2016)
Focusing on the path coefficients26 for “Participation in neighborhood activities” to
“Expectations of community in a disaster,” we inspected critical ratios for differences between
parameters. The following table shows the results.
The path coefficient of 0.35 for Chugoku and Shikoku was smaller than (1) the 0.46 for
Kinki, and (2) the 0.45 for Kanto, both significant at the 5% level.
(4) Age
Based on the path diagram in Figure 7, we constructed attribute models for age at intervals
of ten years. After constructing the measurement invariance models, we could compare path
coefficients of the structural equations (path diagram was omitted).27 We compared the three
path coefficients of the structural equations. The following table shows the results.
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26 All coefficients were significant at the 0.1% level.
27 Indicators for degree of compatibility: GFI＝0.983, AGFI＝0.971, CFI＝0.986 and RMSEA＝0.023.
The path coefficients for “Participation in neighborhood activities” to “Expectations of
community in a disaster” were 0.50 for the 20s, 0.41 for the 30s, 0.43 for the 40s, 0.35 for the
50s, and 0.29 for the 60s. Path coefficients for the 50s and 60s were rather small. Focusing on
the path coefficients28 for “Participation in neighborhood activities” to “Expectations of
community in a disaster,” we inspected critical ratios for differences between parameters. The
following table shows the results.
The path coefficient of 0.50 for the 20s was larger than (1) the 0.35 for the 50s, and (2)
the 0.29 for the 60s, each at the 0.1% significance level. The path coefficient of 0.41 for the 30s
was larger than the 0.29 for the 60s at the 0.1% significance level. The path coefficient of 0.43
for the 40s was larger than (1) the 0.29 for the 60s at the 0.1% significance level, and (2) the
0.35 for the 50s at the 5% significance level.
(5) Marital Status
Based on the path diagram in Figure 7, we constructed two attribute models for marital
status: married and unmarried. After constructing the measurement invariance models, we could
compare path coefficients of the structural equations (path diagram was omitted).29 We compared
three path coefficients of the structural equations. The following table shows the results.
Focusing on the path coefficients30 for “Participation in neighborhood activities” to
“Expectations of community in a disaster,” we inspected critical ratios for differences between
parameters. The following table shows the results.
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28 All coefficients were significant at the 0.1% level.
29 Indicators for degree of compatibility: GFI＝0.984, AGFI＝0.971, CFI＝0.986 and RMSEA＝0.039.
30 All coefficients were significant at the 0.1% level.
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The path coefficient of 0.37 for married was smaller than the 0.49 for unmarried at the
0.1% significance level, verifying Hypothesis 2-2. This result shows the significance of spouses
as advisors in an emergency.
(6) Academic Background
Based on the path diagram in Figure 7, we constructed attribute models for each of the
seven academic background categories. After constructing the measurement invariance models,
we could compare path coefficients of the structural equations (path diagram was omitted).31
We compared the three path coefficients of the structural equations. The following table shows
the results.
Focusing on the path coefficients32 for “Participation in neighborhood activities” to
“Expectations of community in a disaster,” we inspected critical ratios for differences between
parameters. No combination of parameters was statistically significant.
(7) Personal Income
Based on the path diagram in Figure 7, we constructed attribute models for each of the
five personal income categories. After constructing the measurement invariance models, we
could compare path coefficients of the structural equations (path diagram was omitted).33 We
compared the three path coefficients of the structural equations. The following table shows the
results.
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31 Indicators for degree of compatibility: GFI＝0.980, AGFI＝0.965, CFI＝0.984 and RMSEA＝0.021.
32 All coefficients were significant at the 0.1% level.
33 Indicators for degree of compatibility: GFI＝0.981, AGFI＝0.968, CFI＝0.984 and RMSEA＝0.025.
Focusing on the path coefficients34 for “Participation in neighborhood activities” to
“Expectations of community in a disaster,” we inspected critical ratios for differences between
parameters. No combination of parameters was statistically significant.
(8) Years of Residence
Based on the path diagram in Figure 7, we constructed attribute models for each of the
three categories for years of residence. After constructing the measurement invariance models,
we could compare path coefficients of the structural equations (path diagram was omitted).35
We compared the three path coefficients of the structural equations. The following table shows
the results.
Focusing on the path coefficients36 for “Participation in neighborhood activities” to
“Expectations of community in a disaster,” we inspected critical ratios for differences between
parameters. The following table shows the results.
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34 All coefficients were significant at the 0.1% level.
35 Indicators for degree of compatibility: GFI＝0.984, AGFI＝0.972, CFI＝0.986 and RMSEA＝0.031.
36 All coefficients were significant at the 0.1% level.
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The path coefficient of 0.46 for 10 to 30 years was larger than (1) the 0.36 for 30 years or
more at the 0.1% significance level, and (2) the 0.39 for less than 10 years at the 5% significance
level.
(9) Number of Cohabiting Family Members
Based on the path diagram in Figure 7, we constructed attribute models for each of the
four categories for number of cohabiting family members. After constructing the measurement
invariance models, we could compare path coefficients of the structural equations (path diagram
was omitted).37 We compared the three path coefficients of the structural equations. The
following table shows the results.
Focusing on the path coefficients38 for “Participation in neighborhood activities” to
“Expectations of community in a disaster,” we inspected critical ratios for differences between
parameters. No combination of parameters was statistically significant.
5-2-3. Mutual Relationships between Respondent Attributes
(1) Mutual Relationship between Age and Marital Status
Marital status, age and years of residence were the attributes with the most distinct effects
on the path coefficient for “Participation in neighborhood activities” to “Expectations of
community in a disaster.” Thus, we constructed a combined model with these attributes. First,
we constructed a model to show the mutual relationship between age and marital status based
on the path diagram in Figure 7. For age, categories were combined into 20s-40s and 50s-60s
given their path coefficient values for “Participation in neighborhood activities” to “Expectations
of community in a disaster.” After constructing the measurement invariance models, we could
compare path coefficients of the structural equations (path diagram was omitted).39 The path
coefficient for “Participation in neighborhood activities” to “Expectations of community in a
disaster” is shown in the figure below. This figure shows the mutual relationship between
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37 Indicators for degree of compatibility: GFI＝0.980, AGFI＝0.965, CFI＝0.984 and RMSEA＝0.021.
38 All coefficients were significant at the 0.1% level.
39 Indicators for degree of compatibility: GFI＝0.984, AGFI＝0.971, CFI＝0.986 and RMSEA＝0.026. 
n = 10,227.
respondent age and marital status. All path coefficients in this figure were significant at the 0.1%
level.
Figure 10 : Mutual Relationship between Age and Marital Status
For example, the path coefficient for ages in the 20s-40s and unmarried was 0.52, and the
path coefficient for ages in the 20s-40s and married was 0.39. The path coefficient difference of
0.13 was significant at the 0.1% level. The path coefficient was 0.32 for ages in the 50s-60s,
both married and unmarried. Therefore, marital status had a large effect in the 20s-40s, but no
effect at all in the 50s-60s.
(2) Mutual Relationship between Years of Residence and Marital Status
Next, we constructed a model showing the mutual relationship between years of residence
and marital status based on path diagram in Figure 7. After constructing the measurement
invariance models, we could compare path coefficients of the structural equations (path diagram
was omitted).40 The path coefficient for “Participation in neighborhood activities” to
“Expectations of community in a disaster” is shown in the figure below. This figure shows the
mutual relationship between the years of residence and marital status. All path coefficients in
this figure were significant at the 0.1% level.
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40 Indicators for degree of compatibility: GFI＝0.982, AGFI＝0.970, CFI＝0.986 and RMSEA＝0.022. 
n = 10,227.
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Figure 11 : Mutual Relationship between Years of Residence and Marital Status
For all categories of years of residence, the path coefficient for married respondents was
smaller than for unmarried respondents. For example, the path coefficient for less than 10 years
and unmarried was 0.50, and the path coefficient for less than 10 years and married was 0.31.
The difference in path coefficients of 0.19 was significant at the 0.1% level. The path coefficient
for 10 to 30 years and unmarried was 0.54, and the path coefficient for 10 to 30 years and married
was 0.43. The difference in path coefficients of 0.11 was significant at the 5% level. The path
coefficient for 30 years or more and unmarried was 0.39, and the path coefficient for 30 years
or more and married was 0.34. The difference in path coefficients of 0.05 was not significant
statistically. Therefore, the effects of marital status were large for residents with less than 30
years of residence, but there was no effect for residences with 30 years of residence or more.
(3) Mutual Relationship between Years of Residence and Age
Lastly, we constructed a model showing the mutual relationship between years of
residence and age based on the path diagram in Figure 7. After constructing the measurement
invariance models, we could compare path coefficients of the structural equations (path diagram
was omitted).41 The path coefficient for “Participation in neighborhood activities” to
“Expectations of community in a disaster” is shown in the figure below. This figure shows the
mutual relationship between resident years of residence and age. All path coefficients in this
figure were significant at the 0.1% level.
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41 Indicators for degree of compatibility: GFI＝0.983, AGFI＝0.971, CFI＝0.986 and RMSEA＝0.021. 
n = 10,227.
Figure 12 : Mutual Relationship between Years of Residence and Age
For all categories in years of residence, the path coefficient for ages of 50s-60s was smaller
than the path coefficient for ages of 20s-40s. For example, the path coefficient for less than 10
years and ages of 20s-40s was 0.41, and the path coefficient for less than 10 years and ages of
50s-60s was 0.23. The difference in path coefficients of 0.18 was significant at the 0.1% level.
The path coefficient for 10 to 30 years and ages of 20s-40s was 0.48, and the path coefficient
for 10 to 30 years and ages of 50s-60s was 0.36. The difference in path coefficients of 0.12 was
significant at the 0.1% level. The path coefficient for 30 years or more and ages of 20s-40s was
0.38, and the path coefficient for 30 years or more and ages of 50s-60s was 0.31. The difference
in path coefficients of 0.07 was not significant statistically. Therefore, there were effects of
being aged in the 50s-60s for those with less than 30 years of residence, but not for those with
30 years of residence or more.
6 . Summary and Future Tasks
We conducted a nationwide survey of Japan regarding community bonding SC by constructing
three-factor SEM models. The SEM models contained a model for normal times and another
for in emergencies. As a result, in the model for normal times, the exogenous variable
“Participation in neighborhood activities” had a strong effect42 on the latent variable
“Neighborhood interaction.” “Participation in neighborhood activities” had two effects on
“Social Capital,” one direct and one indirect. The value for the total effect showed it to be
weak.43
Years of residence and marital status were the attributes which had the most distinct effect
on the path coefficient for “Participation in neighborhood activities” to “Neighborhood
interaction.” For years of residence, we inspected the critical ratios for differences between
81
42 Path coefficient was 0.74 at standardized estimates.
43 Path coefficient was 0.31 at standardized estimates.
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parameters. The path coefficient of 0.67 for 30 years or more was smaller than (1) the 0.76 for
10 to 30 years at the 0.1% significance level ,and (2) the 0.84 for less than 10 years at the 5%
significance level. For marital status, the path coefficient of 0.73 for married was smaller than
the 0.93 for unmarried at the 0.1% significance level. In terms of the mutual relationship between
the respondent attributes, path coefficients for married were smaller than for unmarried at all
years of residence categories. Path coefficient differences for years of residence were (1) 0.30
for less than 10 years, (2) 0.22 for 10 to 30 years, and (3) 0.13 for 30 years or more. In all of
three cases, path coefficient differences were significant at the 0.1 % level. Effects of the
respondent being married decreased gradually with more years of residence.
In the emergency model, “Participation in neighborhood activities” was an exogenous
variable and had a medium level effect44 on the latent variable “Expectations of community in
a disaster.” “Participation in neighborhood activities” had two effects on “Expectations of public
assistance in a disaster,” one direct and one indirect. A value of total effect showed there is little
influence.45 As features of this model, (1) the latent variables “Participation in neighborhood
activities” and “Expectations of public assistance in a disaster” are weak inverse correlations
judging from the direct effect, and (2) local residents are just as aware of civic engagement,
which has been considered the scope of network SC to date, as they are of neighborhood
activities. Marital status, age and years of residence were the attributes with the most distinct
effects on the path coefficient for “Participation in neighborhood activities” to “Expectations
of community in a disaster.” We constructed two combined models for each of these attributes.
No obvious relationships existed between respondent attributes like in models for normal times.
We presented models for community bonding SC in normal times and in an emergency.
There have been tacit assumptions that research in this field is based on the Western Europe
cultural sphere. If, as a result of a multiple group SEM analysis, the Japanese model is also
deemed to be applicable to Asian countries, further findings can be expected. Lying at the bottom
of awareness of the issues of this project are life satisfaction, inequality and the realities of fair
competition. It will be necessary to develop an effective model for these issues in the future.
This survey was large in scale with samples exceeding 10,000. As sample numbers will decrease
in countries like South Korea, Vietnam, Thailand and Indonesia, the model developed must be
concise and explanatory. If the same model is applicable for Japan and Asian countries, it will
lead to profitable findings regarding SC or Social Well-being.
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44 Path coefficient was 0.40 at standardized estimates.
45 Path coefficient was 0.18 at standardized estimates.
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